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magnet 1 

moltipolar-magnitized on its outer peripheral surface with 
a phase difference 
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CLAIMS 
[Clainns)] 

[Claim 1] As opposed to quantity of light controller material and the Rota magnet which carried out multi-electrode 
magnetization in the periphery side The stepping motor which has the phase contrast of 90 degrees by the electrical angle, 
carries out opposite arrangement of the stator of the couple equipped with the exiting coil, right-rotates reversely and carries 
out the opening-and-closing drive of the aforementioned quantity of light controller material by energizing police box current 
in each aforementioned coil, With the stopper which restricts the machine angle of the aforementioned Rota magnet within the 
limits of predetermined on the basis of the initial valve position of the aforementioned Rota magnet determined by the 
energization to the aforementioned predetermined exiting coil ****** and the aforementioned stopper are a quantity of light 
adjustment characterized by restricting to the range of machine angle <(2x360 degrees)/P, when the magnetization pole of the 
aforementioned Rota magnet is set to P. 

[Claim 2] The regulation position of both which are regulated by the aforementioned stopper is a quantity of light adjustment 
according to claim 1 characterized by having considered as the 1st opening position and the 2nd opening position where 
effective-area products differ, and making the aforementioned initial valve position into a closed position. 
[Claim 3] The quantity of light adjustment according to claim 1 or 2 characterized by using one of the aforementioned exiting 
coils for the aforementioned initial-valve-position setup. 

[Claim 4] The resistance of aforementioned one exiting coil is a quantity of light adjustment according to claim 3 

characterized by being smaller than the resistance of the exiting coil of aforementioned another side. 

[Claim 5] The claim 1 characterized by the control input to aforementioned one exiting coil being smaller than the control 

input to the exiting coil of aforementioned another side, or the quantity of light adjustment of any one publication of four. 

[Claim 6] For the control input of the aforementioned stepping motor, 4 is [ the claim 1 characterized by having considered 

the energization wave at the time of a drawing value setup as the PWM input, and considering the energization wave at the 

time of closing operation as a square wave input, or ] the quantity of light adjustment of a publication either. 

[Claim 7] Image recording equipment characterized by having a quantity of light adjustment according to claim 1 to 6. 

[Claim 8] The aforementioned image recording equipment is image recording equipment according to claim 7 characterized 

by being a digital camera. 
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DETAILED DESCRIP TION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to image recording equipments, such as a quantity of 

light adjustment and a digital camera. 

[0002] 

[Description of the Prior Art] The quantity of light adjustment used for the conventional video camera etc. is widely used as 
technology in which the thing equipped with the circuit which outputs the control signal of a drawing position is well-known 
while having the actuator of the GARUBANO method to which switching action of the two drawing wings is carried out with 
the amount of energization to a drive coil, and a hall device for position detection of drawing. 

[0003] Moreover, it is necessary to acquire a high-speed closing operating characteristic by reverse-energizing to a drive coil 

at the time of shutter operation in the case of picture incorporation. 

[0004] 

[Problem(s) to be Solved by the Invention] However, in the actuator of the above-mentioned conventional example, there 
were a hall device for position detection of drawing and a fault which used the hall device output and which the power 
consumption at the time of the usual drawing value setup also increases although it is necessary to lower the resistance of a 
drive coil to extracting, and part mark of a circuit, such as a detector of a position and circuit adjustment, being also mostly 
complicated, and realizing a high-speed shutter. 

[0005] Moreover, in such composition, it is difficult to realize energy saving and the small and cheap quantity of light 
adjustment which are required of a digital still camera etc. in recent years. 

[0006] The 1st purpose of invention concerning this application tends to offer the quantity of light adjustment and image 
recording equipment which can perform quantity of light regulation, without using the sensor and detector for position 
detection of drawing. 

[0007] The 2nd purpose of invention concerning this application tends to aim at energy saving at the time of control of a 
drawing value, and a drawing setup, and tends to offer the quantity of light adjustment and image recording equipment which 
enable improvement in the speed of closing operation. 
[0008] 

[Means for Solving the Problem] As opposed to the Rota magnet which carried out multi-electrode magnetization of the 1st 
invention with quantity of light controller material in the periphery side The stepping motor which has the phase contrast of 
90 degrees by the electrical angle, carries out opposite arrangement of the stator of the couple equipped with the exiting coil, 
right-rotates reversely and carries out the opening-and-closing drive of the aforementioned quantity of light controller material 
by energizing police box current in each aforementioned coil, With the stopper which restricts the machine angle of the 
aforementioned Rota magnet within the limits of predetermined on the basis of the initial valve position of the aforementioned 
Rota magnet determined by the energization to the aforementioned predetermined exiting coil ****** and the aforementioned 
stopper are in the quantity of light adjustment characterized by restricting to the range of machine angle <(2x360 degrees)/P, 
when the magnetization pole of the aforementioned Rota magnet is set to P. 

[0009] The 2nd invention is the 1st above-mentioned invention, and it is characterized by having made the regulation position 
of both which are regulated by the aforementioned stopper into the 1st opening position and the 2nd opening position where 
effective-area products differ, and making the aforementioned initial valve position a closed position. 
[0010] The 3rd invention is invention of one of the above, and is characterized by using one of the aforementioned exiting 
coils for the aforementioned initial-valve-position setup. 

[001 1] The 4th invention is the 3rd above-mentioned invention, and the resistance of aforementioned one exiting coil is 
characterized by being smaller than the resistance of the exiting coil of aforementioned another side. 
[0012] The 5th invention is invention of one of the above, and is characterized by the control input to aforementioned one 
exiting coil being smaller than the control input to the exiting coil of aforementioned another side. 

[0013] The 6th invention is the above 1st or one invention of the 4th, and the control input of the aforementioned stepping 
motor is characterized by having considered the energization wave at the time of a drawing value setup as the PWM input, 
and considering the energization wave at the time of closing operation as a square wave input. 

[00 1 4] The image recording equipment characterized by having one of the above-mentioned quantity of light adjustments has 
the 7th invention. 
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[0015] Invention of the octavus is the 7th above-mentioned invention, and it is characterized by the aforementioned image 

recording equipment being a digital camera. 

[0016] 

[Embodiments of the Invention] (Gestalt of the 1st operation) The principle of operation of the quantity of light adjustment in 
the gestalt of the 1st operation applied to this invention at drawing 1 or drawing 5 is shown. In drawing 1 , they are the 
cylindrical shape-like Rota magnet with which 1 [ four-pole ] was magnetized by the periphery side, the axis of rotation which 
2 fixed to the Rota magnet 1 , and the lever which 3 fixes to the axis of rotation 2, and circles with the Rota magnet 1 . 
[0017] The electromagnet which are A stator from which 4 becomes one magnetic pole of an electromagnet, A exiting coil 
which 5 excites [ exiting coil ] the A stator 4 and generates magnetism, B stator from which 6 becomes the magnetic pole of 
another electromagnet, and B exiting coil which 7 excites [ exiting coil ] the B stator 6 and generates magnetism, and is 
constructed [ above-mentioned ] two is arranged with the phase contrast of 90 degrees by the electrical angle. 
[0018] That is, PM type stepping motor of two phases which the Rota magnet 1 rotates synchronizing with the rotating 
magnetic field generated by passing the police box current which has the phase contrast of 90 degrees to the A exiting coil 5 
and the B exiting coil 7 is constituted. 

[0019] 8 and 9 are the 1st stopper and the 2nd stopper which restrict the machine angle of the Rota magnet 1 to the range of 
machine angle <180 degree the following (/(2x360 degrees) P) on the basis of the initial state when energizing in the direction 
of <- to the A exiting coil 5 since it is P= 4. 

[0020] Drawing 2 (a) shows operation which can be set as an initial valve position from the position of the 1st stopper 8 and 
the 2nd stopper 9 by energizing in the direction of <- to the A exiting coil 5. Here, it substitutes for the physical relationship 
to which a lever 3 contacts the 1st stopper 8 and the 2nd stopper 9 with the arrow illustrated to the Rota magnet 1 . In addition, 
it should move to the 1st stopper position shown in (a) of drawing 2 , and the 2nd stopper position shown in (b) by 
energization of the driving signal to for example, A exiting coil or B exiting coil, and energization should be stopped in the 
position. 

[0021] If a lever 3 energizes in the direction of -> to the A exiting coil 5 in the state of being in contact with the 1st stopper 8, 
as the magnetic pole of the A stator 4 shows drawing 2 (a), N and the south pole are magnetized, and turning effort will arise 
in the hand of cut of illustration, and it will return to an initial state. 

[0022] This relation is the same, when returning to an initial state from the state where the lever 3 is in contact with the 2nd 
stopper 9, as shown in drawing 2 (b). 

[0023] Therefore, if the machine angle of the Rota magnet 1 regulated by the 1st stopper 8 and the 2nd stopper 9 becomes 
more than [(2x360 degrees )/P] Even if it energizes in the direction of -> to the A exiting coil 5, the turning effort of the 
direction which returns to an initial state is not produced from the 1st stopper 8 and the 2nd stopper 9, but since turning effort 
arises to an opposite direction, it is necessary to make below into [(2x360 degrees )/P] the machine angle of the Rota magnet 
1 shown in the form of this operation. 

[0024] Drawing 3 shows operation which sets up the rotation position of the Rota magnet 1 , respectively by energization to A 
and the B exiting coils 5 and 7 from an initial state. 
[0025] Drawing 3 (a) -> drawing 3 (b) 

As mentioned above, if it energizes in the direction (the 1st direction) of <- to the A exiting coil 5, the Rota magnet 1 will 
return to an initial valve position. 

[0026] Next, if energization of the A exiting coil 5 is turned OFF while energizing in the direction (the 2nd direction) of <-, as 
shown in the B exiting coil 7 at drawing 3 (b), the Rota magnet 1 will rotate in the direction of an arrow (right) of drawing 3 
(b), and will stop in the position shown by ** which the magnetic pole of the B stator 6 and the magnetic pole of the Rota 
magnet 1 countered. 
[0027] Drawing 3 (a) -> drawing 3 (c) 

In order to return the Rota magnet 1 to an initial valve position, as mentioned above, it energizes in the direction (the 1st 
direction) of <- to the A exiting coil 5. 

[0028] Next, if energization to the A exiting coil 5 is turned OFF while energizing in the direction (the 2nd direction and 
opposite direction) of -> to the B exiting coil 7 as shown in drawing 3 (c), the Rota magnet 1 will rotate in the direction of an 
arrow (left) of drawing 3 (c), and will stop in the position shown in ** which the magnetic pole of the B stator 6 and the 
magnetic pole of the Rota magnet 1 countered. 

[0029] That is, if position regulation of an angle of rotation is prepared in the range narrower than the position shown in **, 
and the position shown in **, the position of three positions can be determined only on the energization conditions of A and 
the B exiting coils 5 and 7. 

[0030] With the gestalt of the 1 st operation shown in drawing 1 - drawing 3 , although 1 phase excitation explains 

energization of an exiting coil, if it is performed by 1-2 phase excitation, a halt position can be increased further easily. 

[003 1] Drawing 4 shows the energization wave when making A of the stepping motor of two phases, and the control input of 

the B exiting coils 5 and 7 into the micro step driving input by the false sine wave. 

[0032] The initial valve position of a lever 3 is a time of B exiting coil serving as SIN 100% of input. 

[0033] It is A exiting-coil =SIN (theta-90) about the ratio of the amount of energization of the A exiting coil 5 and the B 

exiting coil 7 so that the energization wave of drawing may show, in order to do theta** rotation of by the electrical angle to 

an initial valve position. 

B exiting coil = SIN (theta) 
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If it is set as the ratio come out of and called for, abbreviation control of the halt position of a lever 3 can be carried out. 
[0034] Moreover, what is necessary is to choose the number of partitions of a micro step drive wave according to the busy 
condition of a device, and just to determine it. 

[0035] Drawing 5 is an outline block diagram at the time of applying to a quantity of light adjustment corresponding to 
explanation of drawing 3 of operation. 

[0036] In drawing 5 , 1 0 is the stepping motor of two phases, 1 1 is the lever which fixes to the axis of rotation 2 of a stepping 
motor 10, and, as for a stepping motor 10, a rotation position is regulated with two stoppers 12 and levers 1 1 which are 
prepared in the stepping motor 10. 

[0037] The above-mentioned position regulation range is set as above-mentioned machine angle < [(2x360 degrees )/P], 
[0038] The energization input of a stepping motor 10 is supplied to A and the B exiting coils 5 and 7 from terminal 10a, and 
since the energization method is the same as that of the above-mentioned, detailed explanation is omitted. 
[0039] It has fixed by the axis of rotation 2, pressing fit, or adhesion of a stepping motor 1 0 etc., and heights 1 la of the lever 
1 1 which protruded on right and left of the axis of rotation 2 is being engaged in two long slot 13c which protruded on each 
shoulder of one pair of drawing wings 1 3 displaced relatively, and when a lever 1 1 rotates, a lever 1 1 is extracted along with 
the rectilinear-propagation move guide 15, and can be made to carry out attitude movement of wing 13 the very thing. 
[0040] A closed state determines the state of an initial valve position according to the energization conditions which a 
stepping motor 10 shows to drawing 3 (a) of A exiting coil. 

[004 1 ] Next, it extracts according to the energization conditions shown in drawing 3 (b) of the B exiting coil 7, and (c), and 
an open state or a small drawing state is determined. 

[0042] A lever 1 1 rotates counterclockwise, position regulation is carried out by the stopper 12, and drawing opening sets up 
an open state with the diameter 14 of drawing opening of a non-illustrated optical instrument, when it extracts according to 
the energization conditions shown in drawing 3 (b) and a wing 13 carries out open operation. 

[0043] At this time, opening of opening 13a of the drawing wing 13 is extracted, and serves as a major diameter from the 
diameter 14 of opening. 

[0044] It extracts as drawing opening, and a lever 1 1 rotates clockwise according to the energization conditions shown in 
drawing 3 (c), position regulation of the drawing state between close by-pass bulb completelies (small drawing) is carried out 
by the stopper 12, and a small drawing opening configuration is determined by drawing opening 13b. At this time, the 
correspondence of drawing 3 and drawing 5 is as follows. 
[0045] 

drawing 3 [ ] <=> Drawing 5 initial valve position <=> Closed-position ** position <=> Drawing opening ** position <=> 
The gestalt of drawing smallness drawing (gestalt of the 2nd operation) book operation considers energization to an exiting 
coil as pulse energization, and drawing 6 shows the energization wave to the exiting coil of a quantity of light adjustment. 
[0046] Drawing 6 (a) shows the energization wave to each exiting coil at the time of a drawing value setup, the case of the 
square wave input which shows power consumption to drawing 2 at this time when abbreviation duty (duty) 50% — 
comparing — about ~ it can decrease to one half The frequency of PWM at this time is set up on the frequency from which 
energization current wave type becomes an abbreviation direct current. 

[0047] Moreover, drawing 6 (b) shows the energization wave at the time of closing operation (shutter operation). Since high 
speed is required, the square wave of closing speed is optimum conditions. 

[0048] (Gestalt of the 3rd operation) As a method of realizing still more easily, although the gestalt of the aforementioned 
implementation makes the optimal the conditions of the energization input to an exiting coil when the resistance of each 
exiting coil is equal, if resistance of a drive coil is made into the A exiting-coil <B exiting coil, it will be extracted at least and 
will enable the power consumption fall in the case of a setup of a value. 

[0049] (Gestalt of the 4th operation) Drawing 7 shows the gestalt of operation of the 4th of this invention. 

[0050] Drawing 7 shows the flow chart at the time of applying the gestalt of each aforementioned implementation to image 

recording equipments, such as a digital camera. 

[0051] ST101: Mode S W judges whether it is photography mode after powering on. 

[0052] ST 102: If it is photography mode, it will be set as the PWM drive which showed the drawing drive circuit to drawing 
6 . 

[0053] ST 103: Carry out a drive setup of the drawing at opening. 

[0054] ST 1 04: If turned on by half-push [ the release button prepared in the camera ], it will judge whether the 1 st release 
switch which makes operation for exposure determination etc. start turned on. 

[0055] ST105: When the aforementioned 1st release switch is ON, perform exposure determination processing currently 
beforehand programmed by ROM of a microcomputer, and issue the directions which set drawing to opening or small 
drawing. 

[0056] ST106: Judge whether directions of drawing opening came out. 
[0057] ST 107: In the case of (N), set it as small drawing by ST 106. 

[0058] ST108: If drawing is set up by ST107 when drawing is opening or, a drawing drive circuit will be set as a rectangle 
drive. 

[0059] ST109: The 2nd release switch on which the aforementioned release button is further pushed on and shutter release is 
made to perform judges whether it is ON. 

[0060] ST1 10: ON of the aforementioned 2nd release switch drives and holds drawing to a closed position. 
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[0061] ST1 1 1: Perform incorporation of a picture. 

[0062] ST1 12: If it judged whether the incorporation of a picture was completed and has completed, it will return to ST101. 
[0063] 

[Effect of the Invention] According to invention concerning claims 1-3, since the control input of a drawing value setup 
constituted the control input of a stepping motor so that it might become smaller than the control input when carrying out 
closing operation, it can perform quantity of light regulation easily not using the sensor and detector for position detection of 
drawing. 

[0064] According to invention concerning claims 4 and 5, since it is smaller than another [ which the coil resistance of the 
phase which determines closing operation extracts, and determines a value ] coil resistance, the coil resistance of the 
aforementioned stepping motor can aim at energy saving at the time of a drawing value setup, and becomes accelerable [ at 
the time of closing operation ]. 

[0065] Moreover, according to invention concerning a claim 6, since the control input of the aforementioned stepping motor 
considered the energization wave at the time of a drawing value setup as the PWM input to the predetermined coil and 
considered the energization wave at the time of closing operation as the square wave input to the predetermined coil, it can 
aim at energy saving at the time of drawing value control, and becomes accelerable [ closing operation ]. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention! According to invention concerning claims 1 -3, since the control input of a drawing value setup 
constituted the control input of a stepping motor so that it might become smaller than the control input when carrying out 
closing operation, it can perform quantity of light regulation easily not usmg the sensor and detector for position detection of 
drawing. 

[0064] According to invention concerning claims 4 and 5, since it is smaller than another [ which the coil resistance of the 
phase which determines closing operation extracts, and determines a value ] coil resistance, the coil resistance of the 
aforementioned stepping motor can aim at energy saving at the time of a drawing value setup, and becomes accelerable [ at 
the time of closing operation ]. 

[0065] Moreover, according to invention concerning a claim 6, since the control input of the aforementioned stepping motor 
considered the energization wave at the time of a drawing value setup as the PWM input to the predetermined coil and 
considered the energization wave at the time of closing operation as the square wave input to the predetermined coil, it can 
aim at energy saving at the time of drawing value control, and becomes accelerable [ closing operation ]. 



[Translation done.] 



